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FINAL  REPORT 

1.  Summary:  This  research  program  was  devoted  to  the  designed 
synthesis  and  characterization  of  new  transition  metal  complex 
conductors.  Also,  in  keeping  with  good  scientific  practice, 
unusual  fundamental  observations  discovered  during  the  course  of 
the  research  were  given  attention  as  discussed  in  End  of  the  Year 
Reports,  Technical  Reports,  and  orally.  The  design  of  the  new 
compounds  was  based  on  sound  scientific  principles  developed  in  our 
laboratory  and  in  other  laboratories  around  the  world.  The  new 
compounds  were  characterized  by  temperature-dependent  AC  and  DC 
electrical  conductivity  measurements,  magnetic  susceptibility  and 
electron  paramagnetic  resonance,  structural  determinations  by 
single-crystal  X-ray  diffraction,  and  by  other  spectroscopic 
techniques,  as  appropriate.  The  results  of  the  research 
contributed  significantly  to  practical  and  fundamental  knowledge, 
provided  educational  opportunities  for  a  number  of  undergraduate 
students,  graduate  students,  and  research  associates.  The  work 
attracted  attention  of  the  scientific  and  technical  community  and 
stimulated  activities  in  laboratories  around  the  world  (see  the 
list  of  authors  in  the  publications  cited  below) .  Brief  reviews  of 
important  results  are  present  in  the  following  paragraphs. 

Bis-Macrocvclic-Lanthanide  Compounds:  Many  of  the  compounds 
studied  were  mixed-valence  or  non-stoichiometric  and  exhibited  high 
and  anisotropic  electrical  conductivities.  Remarkable  fundamental 
results  include  the  discovery  of  strong  exchange  coupling  between 
the  lanthanide  ions  and  the  ligand  radicals.  Previously,  it  was 
contended  that  f -electrons  are  highly  shielded  and  are  essentially 
unaffected  by  the  nature  of  the  ligands.  This  entire  line  of 
reasoning  will  have  to  be  re-examined.  Also,  it  was  found  that 
some  of  these  compounds  have  large  magnetic  moments,  even  though 
they  did  not  have  unpaired  electrons.  These  are  the  first 
compounds  found  to  exhibit  such  properties.  (See  technical  report 
no.  45)  . 

Since  these  compounds  are  electrochromic,  there  has  been  much 
technical  and  fundamental  work  aimed  toward  their  use  in  devices. 
Through  other  support  we  have  made  polymeric  thin-film  layers  on 
appropriate  substrates  and  have  made  sandwiches  on  the  polymers. 
The  work  is  in  preliminary  stages  and  will  form  the  basis  for  an 
honors  research  project  in  the  coming  year. 

New  Materials  with  High  Dielectric  Properties:  Polymeric 
materials  most  frequently  have  low  dielectric  constants,  and  blends 
are  usually  compounded  to  enhance  dielectric  properties.  There  are 
significant  problems  with  these  substances,  and  we  have  launched  a 
program  designed  to  produce  processable  polymers  with  high 
dielectric  constants.  This  program  was  described  in  the  1993  End 
of  the  Year  Report,  where  scientific  details  may  be  found.  The 
program  has  attracted  the  attention  of  industrial  concerns  who  have 
the  capability  of  commercializing  useful  materials  that  will  be 
produced . 
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